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Summary 
 
Two experimental studies were conducted to examine whether the stress-buffering effects of 
behavioral control on work task responses varied as a function of procedural information. Study 
1 manipulated low and high levels of task demands, behavioral control, and procedural 
information for 128 introductory psychology students completing an in-basket activity. ANOVA 
procedures revealed a significant three-way inter- action among these variables in the prediction 
of subjective task performance and task satisfaction. It was found that procedural information 
buffered the negative effects of task demands on ratings of performance and satisfaction only 
under conditions of low behavioral control. This pattern of results suggests that procedural 
information may have a compensatory effect when the work environment is characterized by a 
combination of high task demands and low behavioral control. Study 2 (N . 256) utilized simple 
and complex versions of the in-basket activity to examine the extent to which the interactive 
relationship among task demands, behavioral control, and procedural information varied as a 
function of task complexity. There was further support for the stress-buffering role of procedural 
information on work task responses under conditions of low behavioral control. This effect was, 
however, only present when the in-basket activity was characterized by high task complexity, 
suggesting that the interactive relationship among these variables may depend on the type of 
tasks performed at work. 
 
Introduction 
 
Research has consistently demonstrated that jobs that impose limitations on work control are associated with a 
variety of physical, psychological, and behavioral responses in employees (see Ganster and Fusilier, 1989, for a 
review). In addition to examining the main effects of work control, Karasek (1979) proposed that high levels of 
work control can protect employees from the negative effects of a demanding job. Karasek and his colleagues have 
provided some support for Work Stress x Work Control interactions in the prediction of cardiovascular disease (see 
Kristensen, 1996, for a review). However, research examining affective responses to the work environment (e.g., 
psychological well-being) is yet to establish convincing support for Karasek's job demands-job decision latitude 
model. For instance, studies examining homogenous occupational groups have found minimal evidence for the 
stress-buffering effects of work control on employee well-being (e.g., Melamed, Kushnir and Meir, 1991; Morrison 
et al., 1992). However, research utilizing multiple organizations also has been unsuccessful in providing support for 
Karasek's job demands-job decision latitude model (e.g., Daniels and Guppy, 1994; Kushnir and Melamed, 1991). In 
addition, longitudinal studies have found only minimal support for the interactive hypothesis between work stress 
and work control in the prediction of employee well- being (e.g., Carayon, 1993; Parkes et al., 1994). 
As noted by Westman (1992), one strategy for resolving the controversy concerning the stress- buffering 
role of work control on levels of employee well-being is to investigate the extent to which secondary moderating 
variables influence the presence of Work Stress x Work Control interactions. Parkes et al. (1994) also have 
highlighted the need for more research attention to be directed towards conjunctive moderator effects in relation to 
the interactive relationship among work stress, work control, and employee well-being. As noted by Smith, Smoll 
and Ptacek (1990), conjunctive moderator effects occur when the effect of one variable is observed only under a 
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particular combination of scores on two additional variables (see also Cohen and Edwards, 1989). For instance, the 
joint moderating roles of work control and social support in the stress- strain relationship have been tested 
empirically in a growing body of research (see Karasek and Theorell, 1990; Kristensen, 1995; Theorell and Karasek, 
1996, for reviews). Other researchers have investigated the extent to which group-level characteristics influence the 
stress-buffering role of work control (e.g.,Westman, 1992). For instance, Xie (1996) found that work control 
buffered the negative effects of work stress on levels of psychological well-being in a sample of professional 
employees but not in a sample of blue-collar workers. 
The aim of the present research was to identify other secondary moderating variables by suggesting that the 
lack of supportive evidence for the stress-buffering effects of work control on employee well-being may be due to a 
failure to distinguish among different types of personal control. Informational control, which is theoretically relevant 
to the behavioral control construct (see Averill, 1973; Miller, 1979; Thompson, 1981), may have important 
implications for Karasek's (1979) job demands-job decision latitude model. In this respect, it was proposed that 
behavioral control may protect employees from high levels of work stress only when accompanied by high levels of 
information concerning the work environment. In light of recent studies that have investigated the stress-buffering 
role of behavioral control across a range of low-level and high-level jobs (e.g., Westman, 1992; Xie, 1996), a second 
aim of the present research was to examine the extent to which the stress-bu ffering properties of behavioral control 
varied as a function of task complexity (see Study 2). 
 
Informational control 
 
The work control literature has failed to address the complexity of the personal control construct in that the majority 
of studies on work control have employed limited definitions of personal control. Researchers have focused on the 
extent to which employees perceive that they have the opportunity to adopt behavioral efforts to control the quality, 
occurrence, and duration of significant work-related events. In addition to behavioral control, several theorists have 
high- lighted the role that cognitive forms of personal control may play in determining levels of positive functioning 
(Averill, 1973; Thompson, 1981). The types of cognitive strategies that can be used in an e ffort to satisfy an 
individual's need for personal control vary considerably (see Rothbaum, Weisz and Snyder, 1982). Of interest to the 
present research is the role that informational control plays in enhancing employees' perceptions of personal control 
at work. Informational control, unlike other forms of cognitive control, can be objectively manipulated and, 
therefore, provides organizations with real strategies for improving employee well-being. 
Informational control can be defined as a communication delivered to an individual prior to an aversive 
event (Thompson, 1981). For several decades, informational control has played an important role in a range of di 
fferent theoretical models that have been developed to understand human behavior under conditions of stress (see R. 
Katz and Wykes, 1985, for a review). For instance, the safety signal hypothesis argues that information reduces the 
amount of time individuals spend in fearful anticipation of the stressful event (Seligman, 1968, 1975). Similarly, the 
information-seeking view argues that information lowers the conflict and, therefore, the arousal associated with 
unpredictability (Berlyne, 1960). Janis (1958) proposed that informational control stimulates the individual to 
rehearse mentally the impending stressful event, develop accurate expectations about the characteristics of the 
stressful situation, and, ultimately, cope better than those individuals who do not have high levels of informational 
control (see also Lykken, 1962; Perkins, 1968). 
It is possible that informational control may interact with behavioral control to influence employee 
responses to stressful working conditions. In a study of the joint effects of behavioral and informational forms of 
control, Mills and Krantz (1979) hypothesized that blood donors who were provided with either control or 
information would show reduced stress responses. Furthermore, they proposed that the combination of these two 
forms of personal control would heighten overall control perceptions and, therefore, would be more effective than 
either form of personal control alone. As expected, there was evidence that the control and information 
manipulations exerted negative main effects on external and self-report measures of pain, anxiety, and discomfort. 
Contrary to expectations, however, the combination of control and information was found to be less effective in 
reducing strain than the single manipulations of either variable. Speculating about the possible processes that may 
have accounted for these results, Mills and Krantz suggested that the combination of control and information 
provided participants with more personal control than they would have preferred. These results may be peculiar to 
the health setting, where it is commonly acknowledged that a high level of personal control may be stress-inducing 
(see Miller, 1980). 
More supportive evidence for an interactive relationship between behavioral control and informational 
control comes from the goal-setting literature. Earley (1985, Experiment 1) found that participants who were 
provided with control when performing a class scheduling activity indicated higher levels of assigned and personal 
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goal acceptance when control was accompanied by high levels of information concerning the experimental task. 
Participants also demonstrated better task performance when provided with high levels of both control and 
information. These results were replicated in a subsequent field study in which levels of control and information 
were manipulated in a sample of 40 animal caregivers whose major responsibility was the cleaning of animal cages 
(Earley, 1985, Experiment 2). High control was operationalized by providing employees with a choice of work 
methods and the scheduling of two daily work breaks, whereas high information was manipulated by having 
employees attend a 2-day training session. Once again, employees who were allocated to the high control-high 
information condition reported higher levels of goal acceptance and performed the task better than employees who 
received either control or information alone. 
It is important to note that there are several types of information that can be communicated to the 
employees of an organization (see D. Katz and Kahn, 1978). In particular, information can be differentiated in terms 
of whether it is procedural or contextual in nature. Procedural information is typically operationalized by providing 
employees with specific instructions and strategies for performing work tasks (e.g., Earley, 1986). Contextual 
information, on the other hand, refers to information concerning the performance, plans, and goals of the 
organization (see Mohrman et al., 1992). Information of this nature provides employees with a sense of prediction 
and understanding concerning the wider organizational context in terms of job rationale and task significance (cf. 
Sutton and Kahn, 1986). In a direct comparison of these two types of information, Earley (1986) found evidence to 
suggest that procedural information had stronger effects on task performance than contextual information for 
employees performing a variety of tyre-tread laying duties. In addition, Jimmieson and Terry (1997) found only 
minimal support for the role of contextual information in determining individuals' responses to an in-basket activity. 
 
The present research 
 
The distinction between behavioral and informational forms of personal control has not been extended to the work 
stress literature, and may have important implications for Karasek's (1979) job demands-job decision latitude model. 
In light of the weak and inconsistent support for the interactive hypothesis of this model, it is possible that other 
aspects of the work situation may moderate the interactive relationship between work stress and behavioral control 
in the prediction of employee well-being. Given that there is some support for the view that the positive effects of 
behavioral control are likely to be more evident when accompanied by high levels of informational control (e.g., 
Earley, 1985), it also can be proposed that the stress-buffering effects of behavioral control will be more marked at 
high, rather than low, levels of informational control. In other words, it can be hypothesized that behavioral control 
protects employees from the negative effects of a demanding job only when they perceive that they have access to 
high levels of informational control at work. 
The present research comprised two experimental studies designed to examine behavioral control and 
informational control in determining responses to a stressful work simulation. It is interesting to note that, in the 
experimental context, there is a growing body of evidence to suggest that the positive effects of both task-related 
control and information are more evident when the activity to be performed is characterized by a high level of task 
complexity. As noted by Kohn and Schuler (1978, 1979) substantively complex tasks are those in which individuals 
need to make multiple decisions that must take into account ill-defined or apparently conflicting contingencies (see 
also D. J. Campbell, 1988, 1991; Frese, 1989; Kohn and Schooler, 1978, 1979; Wood, 1986). In this respect, D. J. 
Campbell and Gingrich (1986) found that control increased complex tasks performance but had negligible effects on 
simple task performance for individuals performing a computer programming activity (see also Dodd and Ganster, 
1996). Similarly, Kernan, Bruning and Miller-Guhde (1994) found that the provision of information significantly 
improved performance on a complex version of a truck routing exercise, whereas those in the simple task condition 
performed equally well under conditions of both low and high information. It was considered advantageous, 
therefore, to utilize an experimental task considered to contain a sufficient amount of task complexity for behavioral 
control and informational control to emerge as variables of importance. 
An in-basket activity provided the vehicle for manipulating low and high levels of the focal variables in 
both Studies 1 and 2. Kesselman, Lopez and Lopez (1982) identified several potential advantages of the in-basket 
activity that have particular relevance for the present research. These include the need for individuals to use a variety 
of sophisticated cognitive abilities, such as selecting, designing, and implementing a specific course of action. In-
basket activities also provide an opportunity for individuals to demonstrate initiative, creativity, and to consider the 
technical and social issues that may complicate a managerial problem. In light of theoretical definitions of task 
complexity that highlight the existence of multiple task components with a variety of possible solutions for 
successful task completion, an in-basket activity was considered to include sufficient elements of task complexity 
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for behavioral control and informational control to play an interactive role in determining participants' responses to 
the experimental task. 
Given that previous experimental and field research suggests that procedural information plays a more 
important role in determining responses to work tasks than contextual information (e.g., Earley, 1986; Jimmieson 
and Terry, 1997), the present research operationalized informational control by providing participants with a 
communication concerning the step-by-step procedures involved in performing the in-basket activity, and was 
labeled as procedural information. Study 1 tested the hypothesis that the stress-buffering effects of behavioral 
control on individuals' responses to an in-basket activity would be present only when accompanied by high levels of 
procedural information concerning the experimental context. Study 2 was designed to address the moderating role of 
task complexity in more detail by developing simple and complex versions of the in-basket activity, and examined 
the extent to which the interactive relationship among task demands, behavioral control, and procedural information 
varied as a direct function of task complexity. 
 
Study 1 
 
Method 
 
Participants 
 
Participants in the research were 128 volunteer undergraduate students who received class credit for participation in 
the research. The sample comprised 64 males and 64 females who were evenly distributed across the eight 
experimental conditions. Participants ranged in age from 16 to 49 years old, with a mean of 19.87 years (SD. 4.67). 
Ninety-one per cent of the sample had either full-time, part-time, or casual work experience. 
 
Design 
 
The study employed a 2 x 2 x 2 experimental design. The three manipulated factors were task demands (low/high), 
behavioral control (low/high), and procedural information (low/high). 
 
Procedure 
 
Upon arrival, participants completed a questionnaire that contained the pre-experimental measures (Time 1). 
Participants were then provided with one of eight sets of instructions that contained each of the different 
combinations of the experimental manipulations (see below). If the participant had no further questions, he or she 
completed the assigned task for a specified period of time. At Time 2 (post-task), the participant was asked to 
complete a second questionnaire that contained the dependent variables and the manipulation checks. 
 
Experimental task 
 
The in-basket activity developed by Trevino and Youngblood (1990) provided the vehicle for the study 
manipulations and followed a typical in-basket format in which participants were asked to assume the role of Pat 
Sneed, a national sales manager for a computer electronics company. According to the information provided, Pat 
Sneed had returned briefly to the office on a Friday afternoon after being out of the office all week on business. It 
was emphasized that Pat Sneed needed to address the 10 letters, memoranda, and messages that had accumulated in 
the in-basket tray before catching a plane on Monday to be gone for another 5 days. The in-basket activity was 
developed so that no technical knowledge was required in order to respond effectively to each issue. The in-basket 
items related to such issues as employing a new sales representative, dealing with a customer complaint, and 
responding to a request for the departmental budget. Participants were provided with an organizational profile, 
organizational mission, organizational chart, job description, and company newsletter. Participants also received a 
booklet for recording their responses to each in-basket item. A sense of time urgency was created by informing 
participants that they must deal with the 10 in-basket items before attending a meeting at their child's school that had 
been scheduled for that afternoon. In order to prepare for this meeting, participants were required to perform a 
peripheral task in which they completed a brief questionnaire concerning the management of inappropriate student 
behavior. 
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Experimental manipulations 
 
Task demands  
 
Given that time pressure is commonly used as an indicator of demand in stress research (e.g., Bandura et al., 1988; 
see also French and Caplan, 1972, for a discussion of this issue), the present study manipulated task demands by 
varying levels of quantitative workload. High task demands was operationalized by providing participants with 10 
minutes in which to deal with the in-basket items (and the peripheral task), whereas participants in the low task 
demands condition were given 30 minutes in which to complete the in-basket activity (and the peripheral task). 
 
Behavioral control  
 
High behavioral control was operationalized by providing participants with a set of conditions designed to heighten 
their feelings of active participation in the procedure. These conditions addressed the five central aspects of 
behavioral control that have been identified in the work control literature (Ganster, 1988; Jackson et al., 1993). First, 
participants were informed that they could determine the order in which they completed the in-basket activity and 
the peripheral task (task control). Second, participants were told that they could address each in-basket item in the 
order that they believed to be the most efficient for completing the task. Alternatively, participants could address the 
in-basket items in the order specified by the experimenter in the response booklet provided (method control). Third, 
participants were informed that they could adjust the amount of time allocated for each in-basket item (work pacing 
control). Fourth, participants were provided with the opportunity to allocate themselves a short rest period if 
considered necessary (work scheduling control). Finally, participants were informed that they could utilize the 
available space in the room while completing the assigned tasks (environmental control). 
Participants in the low behavioral control condition were informed that they were to perform the in-basket 
activity according to the specified instructions. Participants in this condition were asked to perform the in-basket 
activity either before or after the peripheral task (half of the participants were told to complete the peripheral task 
first, whereas half were instructed to complete the peripheral task second). A one-way analysis of variance 
(ANOVA) revealed no significant differences between the different task control options on any of the outcome 
variables assessed in the present study. In addition, participants were instructed to complete the in-basket items in 
the order specified by the experimenter in the response booklet provided. To avoid any confounding effects due to 
the order in which the in-basket items were presented, participants received one of four orders (developed 
randomly). A one-way ANOVA revealed no significant differences among the four orders on any of the outcome 
variables. Participants also were told to divide the time available equally among the 10 in-basket items, and that it 
would be necessary to maintain a consistent work pace in order to complete the assigned task in the specified time 
period. Participants were instructed to remain seated throughout the activity. 
 
Procedural information 
  
High procedural information was operationalized by providing participants with a communication (both verbal and 
written) that described the procedure involved in performing an in-basket activity. Participants received four specific 
types of information. First, participants were provided with information concerning the features of a typical in-
basket activity (e.g., common issues to be dealt with in an in-basket activity). Second, participants were provided 
with an example in-basket item and a possible response to the in-basket item. Third, participants were told how 
much time was available for the activity and the number of in-basket items to be addressed during the specified time 
period. Finally, participants were given specific instructions concerning what was expected of them in order to 
perform the in-basket activity (i.e., to write down everything that they would do in response to each in-basket item 
in the response booklet provided). Low procedural information was operationalized by providing participants with 
general information designed to be of marginal relevance to the activity. Participants in this condition were provided 
with a verbal and written communication (of comparable length to the communication given to the high procedural 
information participants) containing historical information about the bureaucratic nature of organizations. 
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Work task responses 
 
Positive mood  
 
The measurement of psychological well-being in the experimental context was restricted to short-term changes in 
positive mood. However, mood states are a common indicator of psychological well-being in laboratory studies that 
have manipulated levels of stress and control (e.g., Perrewe and Ganster, 1989; Solomon, Holmes and McCaul, 
1980). Thus, positive mood was assessed prior to (Time 1) and after (Time 2) the experiment with the Profile of 
Mood States (POMS) questionnaire (McNair, Lorr and Droppleman, 1971). Consisting of 58 items, this 
questionnaire was designed to assess six identifiable mood states, namely, anxiety, depression, hostility, vigour, 
fatigue, and confusion. Participants were asked to indicate their current feelings on a 5-point scale, ranging from 0 
(not at all) to 4 (extremely). In order to obtain a global estimate of positive mood, a total positive mood score was 
calculated by summing the six mood states (see McNair et al., 1971). The six subscales of the POMS yielded 
average intercorrelations of 0.48 (Time 1) and 0.45 (Time 2). At Times 1 and 2, Cronbach's (1951) alpha coefficient 
was 0.83 and 0.81, respectively. All items were scored to reflect low levels of symptomatology. 
 
Objective task performance  
 
Two objective measures of task performance were obtained. First, the number of in-basket items completed by each 
participant was recorded (quantitative task performance). Inspection of the raw data for quantitative task 
performance revealed a positively skewed distribution. It was decided, therefore, to categorize this dependent 
variable into low, moderate, and high levels of quantitative task performance. Thus, participants received a score of 
1 (1-3 in-basket items completed), 2 (4-7 in-basket items completed), or 3 (8-10 in-basket items completed) to 
reflect low, moderate, and high levels of quantitative task performance.  
In addition, the quality of responses made for each in-basket item completed was assessed (qualitative task 
performance). Two raters independently scored each in-basket item according to the extent to which the responses 
were effective. Effectiveness was defined as the overall appropriateness of the actions suggested by the participant, 
given the constraints of both the in- basket scenario and the experimental situation. Each in-basket item was given a 
score of either 1 (ineffective) or 2 (effective). After controlling for chance levels of agreement (J. Cohen, 1960), the 
level of agreement between the two raters for each of the 10 in-basket items was high-kappa coefficients ranged 
from 0.88 to 1.00, with a mean of 0.96. For those responses where there was a discrepancy between the two scores 
given by the raters, a consensus was reached. A total qualitative task performance score was calculated for each 
participant by averaging the score for each in-basket item completed. 
 
Subjective responses to the task  
 
In addition to quantitative and qualitative task performance, a measure of subjective task performance was obtained. 
This variable comprised eight items measuring participants' perceptions of the quantity and quality of their task 
performance. An example item is: `How would you rate your overall performance on this activity?' Four items were 
adapted from the task performance scale developed by Smither, Collins and Buda (1989). Responses were made on 
5-point scales (e.g., 1 [far below average] to 5 [far above average]). Levels of task satisfaction also were assessed 
using seven items measuring individuals' global levels of satisfaction with the in-basket activity (e.g., `All things 
considered, how satisfying did you find this activity?'). Responses to each item were made on 5-point scales (e.g., 1 
[very dissatisfied] to 5 [very satisfied]). Four items were reverse-scored. 
Responses to the items measuring subjective task performance and task satisfaction were subjected to a 
factor analysis using principal axis factoring and an orthogonal (varimax) rotation (N . 128). The number of factors 
retained was determined by the number of eigenvalues greater than one. On this basis, two factors were extracted, 
which accounted for 63 per cent of the variance. The items assessing subjective task performance loaded on the first 
factor (mean factor loading . 0.73), whereas the items assessing task satisfaction loaded on the second factor (mean 
factor loading . 0.75). Both scales were reliable; they had Cronbach (1951) alpha coefficients of 0.91 and 0.92, 
respectively. 
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Results 
 
Checks on experimental manipulations 
 
There was evidence that each of the experimental manipulations were effective in inducing differential perceptions 
of task demands, behavioral control, and procedural information. To assess perceptions of task demands, 
participants responded to one item that assessed the amount of work they felt they were required to complete (i.e., 
`How much time did you have to complete the activity?). Response choices ranged from 1 (hardly any) to 5 (a great 
deal). This item was reverse-scored. A one-way ANOVA revealed strong evidence of a difference in levels of 
perceived task demands as a function of the task demands manipulation, F(1,126) . 63.86, p50.01. Participants in the 
high task demands condition perceived higher levels of task demands (M . 4.20, SD . 0.88) than participants in the 
low task demands condition (M . 2.81, SD . 1.08). 
Amount of perceived behavioral control was measured with an item assessing the extent to which 
participants believed that they were provided with the opportunity to control various features of the activity (i.e., 
`How much influence did you have over the way you completed this activity?'). Responses were made on a 7-point 
scale, ranging from 1 (not at all) to 7 (a great deal). A one-way ANOVA revealed a difference in levels of subjective 
behavioral control as a function of the behavioral control manipulation, F(1,126) . 11.75, p50.01. Participants in the 
high behavioral control condition perceived higher levels of behavioral control over the experimental task (M . 5.14, 
SD . 1.66) than participants in the low behavioral control condition (M . 4.05, SD . 1.94). 
Perceptions of procedural information were measured with an item designed to assess the extent to which 
participants were provided with sufficient information to perform the activity (i.e., `To what extent were you 
provided with information concerning what an in-basket activity would be like?'). Response choice ranged from 1 
(not at all) to 7 (a great deal). A one-way ANOVA revealed a main effect for the procedural information 
manipulation on subjective ratings of procedural information, F(1,126) . 12.70, p50.01, with participants in the high 
procedural information condition reporting higher levels of procedural information (M . 4.56, SD . 1.39) than 
participants in the low procedural information condition (M . 3.55, SD . 1.81). 
 
Data Analysis Overview 
 
To test the main and interactive effects involving task demands, behavioral control, and procedural information on 
quantitative task performance, qualitative task performance, subjective task performance, and task satisfaction, a 2 
(task demands) x 2 (behavioral control) x 2 (procedural information) ANOVA was performed on each dependent 
variable. In order to control for any individual differences in levels of positive mood prior to the experiment, a 2 x 2 
x 2 analysis of covariance (ANCOVA) was performed on the measure of positive mood. The mean scores and 
standard deviations for the dependent variables in each of the experimental conditions are presented in Table 1. 
Preliminary analyses revealed that gender did not influence any of the dependent variables. There also was no 
evidence of any significant Manipulation x Gender interactions when predicting each of the outcome variables. 
Analyses were, therefore, performed on the pooled sample of males and females. 
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Main effects 
 
Task demands exerted a negative main effect on both quantitative task performance, F(1,120). 161.33, p50.01, and 
subjective task performance, F(1,120) .10.63, p50.01. Participants who received 10 minutes in which to perform the 
in-basket activity completed fewer in-basket items (M . 1.67, SD . 0.59) than individuals allocated 30 minutes to 
complete the experimental task (M . 2.84, SD . 0.48). Participants performing in the high task demands condition 
also perceived that they had performed the task more poorly (M . 2.76, SD . 0.83) than individuals assigned to the 
low task demands condition (M . 3.18, SD . 0.62). There was no evidence of any main effects for behavioral control 
and procedural information on any of the outcome variables. 
 
Two-way interactive effects 
 
The analyses revealed some evidence of stress-buffering effects involving behavioral control and procedural 
information on levels of quantitative task performance. As shown in Figure 1, there was a two-way interaction 
between task demands and behavioral control on quantitative task performance, F(1,120) . 4.85, p50.05. Simple 
main effects revealed that the negative effects of task demands on quantitative task performance were stronger for 
participants who had little opportunity to control features of the experimental task, F(1,120) . 112.04, p50.001, than 
for participants allocated to the high behavioral control condition, F(1,120) . 55.95, p50.001. As shown in Figure 2, 
there also was a significant Task Demands x Procedural Information interaction on quantitative task performance, 
F(1,120) . 6.45, p50.01. Simple main effects revealed that the negative effects of task demands on quantitative task 
performance were stronger for participants who were not provided with information concerning the procedural 
features of the experimental task, F(1,120) . 117.19, p50.001, than for participants allocated to the high procedural 
information condition, F(1,120) .52.09, p50.001. 
 
Journal of Organizational Behavior (1999) 20 (5), 709-736.doi:10.1002/(SICI)1099-1379(199909)20:5<709::AID-
JOB954>3.0.CO;2-7 
 
 
 
 
 
Three-way interactive effects 
 
Analyses revealed a three-way interaction among task demands, behavioral control, and procedural information on 
task satisfaction, F(1,120) .6.77, p50.01. Further inspection of this three-way interaction revealed a pattern of results 
somewhat inconsistent with predictions in that the Task Demands x Procedural Information interaction was 
significant at low levels of behavioral control, F(1,60) . 3.74, p50.05 (see Figure 3), and non- significant at high 
levels of behavioral control. Simple main effects revealed that under conditions of low behavioral control, task 
demands exerted a positive main effect on task satisfaction among participants who were provided with high levels 
of procedural information, F(1,60) . 4.72, p50.05, but not for participants allocated to the low procedural information 
condition, F(1,60) . 0.41, NS. 
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In addition, there was a weak three-way interaction among task demands, behavioral control, and 
procedural information on subjective task performance, F(1,120). 2.83, p50.10. Consistent with the previous three-
way interaction, the Task Demands x Procedural Information interaction was significant at low levels of behavioral 
control, F(1,60). 4.29, p50.05 (see Figure 4), but non-significant at high levels of behavioral control. Simple main 
effects revealed that, under conditions of low behavioral control, the negative effects of task demands on subjective 
task performance was most marked for participants who were provided with low levels of procedural information, 
F(1,60). 8.32, p50.01, and non-significant for participants allocated to the high procedural information condition, 
F(1,60) .0.02, NS). 
 
 
 
Discussion 
 
Study 1 was undertaken to examine the interactive relationship among task demands, behavioral control, and 
procedural information on work task responses in an experimental setting. In general, results of the study were 
supportive of a stress-buffering role for procedural information on levels of quantitative task performance, 
Journal of Organizational Behavior (1999) 20 (5), 709-736.doi:10.1002/(SICI)1099-1379(199909)20:5<709::AID-
JOB954>3.0.CO;2-7 
 
subjective task performance, and task satisfaction. Specifically, the negative effects of time pressure on these 
outcome variables was stronger for participants who were not provided with procedural information than for 
participants allocated to the high procedural information condition. This pattern of results is consistent with previous 
research that has examined the utility of the stress antidote model proposed by Sutton and Kahn (1986). This model 
states that a sense of prediction and understanding that comes from access to job-related information may moderate 
the negative effects of work stress on levels of employee well-being (see Jimmieson and Terry, 1993; Tetrick and 
LaRocco, 1987, for evidence in support of the stress antidote model). 
There also was a significant three-way interaction among task demands, behavioral control, and procedural 
information on the measure of task satisfaction. Consistent with the findings observed for subjective task 
performance, closer inspection of this three-way interaction revealed that task demands interacted with procedural 
information under conditions of low behavioral control. In this case, however, task demands exerted a positive main 
effect on levels of task satisfaction for participants who were provided with high levels of procedural information. 
This finding suggests that participants who were provided with a short period of time in which to complete the in-
basket activity may have found the task to be more challenging and, therefore, rated the task as more satisfying 
(Hackman and Oldham, 1976). This pattern of findings is consistent with the `active job' component of Karasek's 
(1979) job demands-job decision latitude model. Karasek argues that a combination of high work stress and high 
work control may act as a source of job challenge and, therefore, have positive implications for employee well-
being. 
The behavioral control manipulation did not exert a positive main effect on quantitative task performance, 
qualitative task performance, nor on any of the affective task reactions assessed in the present study. These results 
are consistent with those reported by Perrewe and Ganster (1989) who also found minimal support for the main 
effects of objective behavioral control on levels of anxiety, task satisfaction, and physiological arousal for 
participants performing a letter-sorting activity. The present study also provided an opportunity to test Karasek's 
(1979) job demands± job decision latitude model. In this respect, there was some evidence to suggest that behavioral 
control buffered the negative effects of task demands on levels of quantitative task performance. Overall, this pattern 
of results is consistent with previous research that has found weak support for an interactive relationship between 
work stress and behavioral control on levels of employee well-being (e.g., Carayon, 1993; Melamed et al., 1991; 
Morrison et al., 1992; Parkes et al., 1994). 
In summary, results of the present study revealed minimal support for Karasek's (1979) job Demands-job 
decision latitude model. There also was no support for the hypothesis that the stress-buffering effects of behavioral 
control on work task responses would be more marked at high, rather than low, levels of procedural information 
concerning the experimental context. The study was more supportive of a buffering relationship between task 
demands and procedural information on quantitative task performance, and ratings of performance and satisfaction. 
For the two latter outcome variables, there also was evidence to suggest that procedural information played a 
compensatory role in the absence of behavioral control. As noted, this pattern of findings is interpretable in light of 
the wider psychological control literature that has proposed that different types of work control may be hierarchical 
in nature (e.g., Greenberger et al., 1991; Greenberger and Strasser, 1991). However, before theoretical and practical 
implications can be considered, it is necessary to replicate this pattern of findings in further research. Thus, a second 
experimental study was conducted to provide an additional test of the interactive relationships among task demands, 
behavioral control, and procedural information. In addition, the experimental design of Study 2 was extended to 
examine the role of task complexity in influencing the relationships among task demands, behavioral control, and 
procedural information. Previous research that has tested Karasek's (1979) job demands-job decision latitude model 
in an experimental setting has utilized relatively simplistic experimental activities, such as letter-sorting activities 
(Jimmieson and Terry, 1998; Perrewe and Ganster, 1989). Research of this nature has generally been unsuccessful in 
detecting two-way interactive effects among task demands and behavioral control in determining individuals' 
responses to the experimental task. Given that the results of Study 1 were more supportive of an interactive 
relationship among these variables, it is possible that the nature of the work to be performed by employees is a 
variable worthy of further investigation. Study 2 was designed to provide a more direct test of the extent to which 
the previously observed interactive relationships among task demands, behavioral control, and procedural 
information varied as a function of task complexity. 
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Study 2 
 
Moderating role of task complexity 
 
As previously noted, an attempt has been made to account for the lack of empirical support for Karasek's (1979) job 
demands-job decision latitude model by seeking the presence of objective organizational characteristics that may 
influence the presence of Work Stress xWork Control interactions in the prediction of employee well-being. In this 
respect, research attention has focused on a variety of occupational status variables. For instance, Hurrell and 
LindstroÈ m (1992) found that the main effects of job demands and job decision latitude on health status change 
across an employee's career stage (operationalized as age), whereas Fletcher and Jones (1993) found evidence to 
suggest that levels of job demands and job decision latitude were higher for white-collar employees than for workers 
involved in manual labor. Research of this nature points to the possibility that the moderating role of work control in 
the stress-strain relationship may not occur at all levels of the organization. 
Preliminary evidence to suggest that the stress-buffering properties of work control may vary as a function 
of hierarchical level was provided by Westman (1992) who found that work control buffered the negative effects of 
role conflict on psychological health for clerical employees, but not for managerial employees of a large financial 
organization. In a consideration of possible explanations for the finding that work control is less important at higher 
levels of the organization, Westman argued that organizations provide employees at the managerial level with other 
resources such as power and prestige, and higher levels of income. Because low-status employees tend to lack 
access to these external coping resources, work control opportunities may be a particularly salient method for 
dealing with the demands of the job. 
In contrast, Xie (1996) suggested that the job demands-job decision latitude model (Karasek, 1979) may be 
less useful in explaining employee well-being among blue-collar workers than among white-collar employees. 
Based on an analysis of the social environment in contemporary China, Xie pointed to the possibility that blue-collar 
workers are not socialized to seek high levels of personal control at work. Thus, Xie hypothesized that the stress-
buffering effects of work control would be stronger in a sample of managers, professionals, and public servants than 
in a sample of blue-collar employees obtained from a variety of Chinese organizations. In support of this suggestion, 
anxiety, depression, and psychosomatic health complaints were higher among white- collar employees under 
conditions of job strain (i.e., high job demands and low job decision latitude). In addition, highest rates of job and 
life satisfaction occurred for white-collar employees when their jobs were active (i.e., high job demands and high 
job decision latitude). For blue-collar workers, however, job decision latitude did not buffer the negative effects of 
job demands, and in the case of psychosomatic health problems, exacerbated the negative effects of high job 
demands. 
Task complexity is a variable that is likely to vary within organizations and across different types of 
occupations, and could provide a direct measure of the type of work performed by different groups of employees. 
Measures of task complexity have been obtained using a variety of measurement techniques. As noted by D. J. 
Campbell (1988, 1991), researchers have often equated task complexity with the job enrichment construct developed 
by Hackman and Oldham (1976) in which job complexity scores are derived from employees' perceptions of skill 
variety, task identity, task significance, feedback, and autonomy (e.g., Schaubroeck, Ganster and Kemmerer, 1994; 
Siegall and McDonald, 1995). Other researchers, however, have provided more focused  definitions of task 
complexity. As previously noted, Kohn and Schooler (1978, 1979)  defined task complexity as the extent to which it 
is necessary to make multiple decisions involving poorly defined or apparently conflicting contingencies. Similarly, 
D. J. Campbell (1988, 1991) argued that a complex task is one in which there are a number of probabilistic pathways 
for achieving multiple outcomes. Frese (1989)  defined task complexity in terms of the number of elements to be 
considered in a task and the conditional relationships among those task elements, whereas Wood (1986) argued that 
task complexity can be operationalized by increasing the number of components present in the task itself (in addition 
to coordinative and dynamic complexity). 
Task complexity as a moderator of the effects of behavioral control Frese (1989) suggested that a 
combination of high task complexity and low work control, in which employees perform complex work without 
being able to influence the way it is done, will impact negatively on employee health outcomes. Although this 
proposition has received little research attention in the occupational stress literature, preliminary evidence for an 
interactive relationship between task complexity and behavioral control comes from the goal-setting area. D. J. 
Campbell and Gingrich (1986) argued that employee participation during the goal-setting process for complex tasks 
provides the individual with a richer understanding of the task requirements, thus facilitating higher levels of task 
performance. In contrast, the elementary cognitive processing required for simple tasks renders any cognitive 
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enhancements brought about by employee participation ineffectual. Consequently, D. J. Campbell and Gingrich 
hypothesized that employee participation during the goal-setting process would exert a significant main effect on 
levels of task performance for complex tasks but not for simple tasks. 
In a test of this hypothesis, D. J. Campbell and Gingrich (1986) manipulated levels of task complexity and 
employee participation in a quasi-experimental design involving 40 computer programmers assigned the task of 
developing a computer program. The experimental task was defined as being high in task complexity if the time 
needed to complete the computer program exceeded 40 hours, whereas computer programs requiring less than 40 
hours were described as being low in task complexity. High participation was manipulated by allowing employees to 
calculate the estimated time needed to complete the computer program, whereas immediate supervisors informed 
those in the low participation condition of the estimated time needed to complete the job. As hypothesized, high 
participation was positively related to levels of task performance for employees in the high task complexity 
condition but not for those in the low task complexity condition. The authors concluded, therefore, that performance 
on a complex task can be significantly improved through employee participation. 
In a more recent job simulation study, Dodd and Ganster (1996) also concluded that the positive effects of 
behavioral control are more pronounced for individuals completing a complex task rather than a simple task. In this 
study, task variety was manipulated by varying the levels of complexity inherent in a computerized proof reading 
activity. Participants performed either a complex task in which they were asked to locate multiple errors (e.g., 
spelling, grammar, punctuation, and mathematical errors) and enter new lines of text from printed material, or a 
simpler version of the task in which the location of spelling errors was the only requirement. Participants in the high 
autonomy condition were able to control the way in which they completed the task, whereas low autonomy 
participants were not permitted to make decisions without the assistance of the experimenter. Consistent with D. J. 
Campbell and Gingrich's (1986) study, it was found that students doing a repetitive task showed only a modest 
increase in both performance and satisfaction when allocated to the high autonomy condition. However, the 
provision of autonomy significantly increased performance and satisfaction for those performing the more 
complicated version of the activity. 
 
Task complexity as a moderator of the effects of procedural information 
 
Research findings in the goal-setting literature also suggest that the provision of information is critical for successful 
task performance on complex tasks but has negligible effects on simple task performance (e.g., Chesney and Locke, 
1991; Earley, Wojnaroski and Prest, 1987; Wood and Locke, 1990). In a test of this proposition, Kernan et al. (1994) 
had 180 managerial students determine the route a cargo truck should take to accumulate a designated number of 
points. Participants in the high task complexity condition were provided with a map that did not highlight cities of 
importance, were informed that there were several destination cities for successful task performance, and told that it 
would be necessary to keep a record of expenditures incurred on route. In the simple version of the activity, 
participants received a map in which key cities were emphasized, were informed that there was only one destination 
city for successful task completion, and told that it was not necessary to monitor expenditures. High information was 
operationalized by providing participants with possible strategies for completing the task, whereas participants in the 
low information condition did not receive this information. Analyses revealed that the pro- vision of high 
information significantly improved complex task performance, whereas those in the simple task condition performed 
equally well under conditions of both high and low information. 
 
Implications for the general stress-buffering hypothesis 
 
There is evidence to suggest that behavioral control and procedural information may influence task performance 
only when the work to be performed is characterized by a high level of task complexity (e.g., D. J. Campbell and 
Gingrich, 1986; Dodd and Ganster, 1996; Kernan et al., 1994). It can be argued, therefore, that task complexity is 
another characteristic of the work environment that may be responsive to the stress-buffering effects of different 
types of work control. Thus, the aim of the second study was not only to replicate the pattern of findings observed in 
Study 1, but to examine the extent to which the previously observed interactive relationship among task demands, 
behavioral control, and procedural information varied as a function of simple and complex versions of the in-basket 
activity. It was hypothesized that procedural information would buffer the negative effects of task demands on 
participants' work task responses for those allocated to the low behavioral control condition, and that this three-way 
interactive effect would be present under conditions of high, rather than low, task complexity. 
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Method 
 
Participants 
 
Participants in the research were 256 volunteer undergraduate students who received class credit for participation in 
the research. The sample comprised 128 males and 128 females who were evenly distributed across the 16 
experimental conditions. Participants ranged in age from 16 to 49 years old, with a mean of 20.10 years (SD. 4.66). 
Eighty-seven per cent of the sample had either full-time, part-time, or casual work experience. 
 
Design 
 
The study employed a 2 x 2 x 2 x 2 experimental design. The four manipulated factors were task complexity 
(low/high), task demands (low/high), behavioral control (low/high), and procedural information (low/high). 
 
Experimental task and manipulations 
 
The experimental task was the in-basket activity previously developed for Study 1. The task demands, behavioral 
control, and procedural information manipulations remained consistent with Study 1. Levels of task complexity 
were manipulated by utilizing two versions of the in- basket activity which were designed to reflect the major 
characteristics of simple and complex tasks (see D. J. Campbell, 1988, 1991; Frese, 1989; Wood, 1986). The 
experimental task utilized in Study 1 served as the complex version of the in-basket activity in Study 2. Thus, 
participants in the high task complexity condition were asked to determine the most effective course of action in 
response to the in-basket items, and were provided with a booklet for recording a brief statement about their 
intended course of action (see Study 1). Participants in the low task complexity condition engaged in a repetitive 
task in which there were limited options for successful task completion. In this condition, participants were simply 
asked to summarize descriptive information about the content of each in-basket item (e.g., date of memo, sender of 
memo, and type of response necessary). Participants in this condition were provided with a booklet containing a set 
of multiple choice options for describing the major characteristics of each in-basket item. The peripheral task also 
was designed to reflect high and low levels of task complexity. In the high task complexity condition, participants 
responded to an open-ended questionnaire about suitable methods for managing inappropriate student behavior, 
whereas participants in the low task complexity condition were provided with suggested student management 
techniques and asked to select those which they considered to be the most effective. 
 
Work task responses 
 
Positive mood  
 
As in Study 1, positive mood was assessed prior to the experiment (Time 1) and at Time 2 (post-experiment) with 
the Profile of Mood States (POMS) questionnaire (McNair et al., 1971). The six subscales of the POMS yielded 
average intercorrelations of 0.49 (Time 1) and 0.50 (Time 2). Cronbach's (1951) alpha coefficient was 0.84 at both 
Times 1 and 2. Objective task performance The number of in-basket items completed by each participant was 
recorded (quantitative task performance). Given that inspection of the raw data revealed a positively skewed 
distribution, this dependent variable was categorized into low, moderate, and high levels of quantitative task 
performance. Thus, participants received a score of 1 (1±3 in- basket items completed), 2 (4±7 in-basket items 
completed), or 3 (8±10 in-basket items completed). 
The quality of responses made for each in-basket item completed was assessed for those participants (N . 
128) allocated to the high task complexity condition (qualitative task performance). Again, two raters independently 
scored each in-basket item according to the extent to which the responses were 1 (ineffective) or 2 (effective). After 
controlling for chance levels of agreement (J. Cohen, 1960), the level of agreement between the two raters for each 
of the 10 in- basket items was high (kappa coefficients ranged from 0.90 to 0.97, with a mean of 0.93). For those 
responses where there was a discrepancy between the two scores given by the raters, a consensus was reached. A 
total qualitative task performance score was then calculated for each participant by averaging the score for each in-
basket item completed. 
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Subjective responses to the task 
 
Similar scales to those developed in Study 1 were used to assess levels of subjective task performance (eight items) 
and task satisfaction (seven items). Responses to these items were subjected to a factor analysis using principal axis 
factoring and an orthogonal (varimax) rotation (N . 256). The number of factors retained was determined by the 
number of eigenvalues greater than one. Two factors were extracted, which accounted for 56 per cent of the 
variance. Items assessing subjective task performance loaded on the first factor (mean factor loading . 0.72), 
whereas items assessing task satisfaction loaded on the second factor (mean factor loading . 0.71). Both subjective 
task performance and task satisfaction were reliable; Cronbach's (1951) alpha coefficients were 0.90 and 0.88, 
respectively. 
 
Results 
 
Checks on experimental manipulations 
 
To assess perceptions of task complexity, participants responded to an item designed to assess the extent to which 
participants believed that the experimental task was characterized by a high level of complexity (e.g., `To what 
extent did the in-basket items require you to consider a variety of possible responses?'). Responses to this item were 
made on a 7-point scale, ranging from 1 (not at all) to 7 (a great deal). A one-way ANOVA revealed strong evidence 
of a difference in participants' perceptions of task complexity as a function of the task complexity manipulation, 
F(1,254) . 26.67, p50.01. Participants in the high task complexity condition perceived higher levels of task 
complexity (M . 5.01, SD . 1.30) than participants in the low task complexity condition (M . 4.14, SD . 1.39). 
Items examining the effectiveness of the experimental manipulations for task demands, behavioral control, 
and procedural information were consistent with the items utilized in Study 1. One-way ANOVA procedures 
revealed that each of these manipulations were effective in inducing differential perceptions of task demands, 
F(1,254) . 63.12, p50.01, behavioral control, F(1,254) . 20.76, p50.01, and procedural information, F(1,254) . 37.48, 
p50.01. Participants in the high task demands condition perceived higher levels of task demands (M . 4.02, SD . 
0.90) than participants assigned to the low task demands condition (M . 3.05, SD . 1.05). Participants in the high 
behavioral control condition reported higher levels of behavioral control over the experimental task (M . 5.01, SD . 
1.56) than participants in the low behavioral control condition (M . 4.02, SD . 1.91), whereas participants in the high 
procedural information condition perceived higher levels of procedural information (M . 4.51, SD . 1.60) than 
participants in the low procedural information condition (M . 3.29, SD . 1.59). 
 
Data analysis overview 
 
To test the main and interactive effects involving task complexity, task demands, behavioral control, and procedural 
information on subjective task performance and task satisfaction, a 2 (task complexity) x 2 (task demands) x 2 
(behavioral control) x 2 (procedural information) ANOVA was performed on these dependent variables. To examine 
the effects of the independent variables on levels of positive mood, a four-way ANCOVA (Time 1 symptom levels 
controlled) was performed on positive mood. Given that the vast majority of participants completed the 10 in-basket 
items in the low task complexity condition, and that qualitative task performance data were not available for 
participants allocated to the low task complexity condition (due to the nature of the simple version of the in-basket 
activity), a 2 (task demands) x 2 (behavioral control) x 2 (procedural information) ANOVA was performed on 
quantitative and qualitative task performance. The mean scores and standard deviations for the dependent variables 
in each of the experimental conditions are presented in Table 2. Preliminary analyses revealed that gender did not 
influence any of the dependent variables. Furthermore, there was no evidence of any significant Manipulation x 
Gender interactions when predicting each of the outcome variables. Analyses were, therefore, performed on the 
combined sample of male and females. 
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Main effects 
 
Consistent with Study 1, high levels of task demands exerted a negative main effect on levels of quantitative task 
performance, F(1,120) . 210.12, p50.01, and subjective task performance, F(1,240) . 54.30, p50.01. Participants 
performing in the high task demands condition completed fewer in-basket items (M . 1.76, SD . 0.66) than 
individuals assigned to the low task demands condition (M . 2.89, SD . 0.31). They also perceived that they had 
performed the task more poorly (M . 2.79, SD . 0.65) than individuals who received 30 minutes to complete the in-
basket activity (M . 3.34, SD . 0.52). In addition, there was some evidence to suggest that behavioral control exerted 
a positive main effect on levels of quantitative task performance, F(1,120) . 4.50, p50.05, with participants in the 
high behavioral control condition completing more in-basket items (M . 2.37, SD . 0.73) than participants in the low 
behavioral control condition (M . 2.28, SD . 0.80). 
 
Interactive effects 
 
As predicted, there was a four-way interaction among task complexity, task demands, behavioral control, and 
procedural information on the measure of task satisfaction, F(1,240) . 4.82, p50.05. The three-way interaction 
among task demands, behavioral control, and procedural information was significant at high levels of task 
complexity, F(1,120) . 6.04, p50.01, but non-significant at low levels of task complexity. Consistent with the results 
observed in Study 1, further inspection of this three-way interaction revealed that the Task Demands _ Procedural 
Information interaction was significant at low levels of behavioral control, F(1,60) . 6.53, p50.01 (see Figure 5), and 
non-significant at high levels of behavioral control. Simple main effects revealed that, under conditions of low 
behavioral control, task demands exerted a positive main effect on task satisfaction among participants who were 
provided with high levels of procedural information, F(1,60) . 4.09, p50.05, and not for participants allocated to the 
low procedural information condition, F(1,60) .3.33, NS. 
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Contrary to predictions, the four-way interaction among task complexity, task demands, behavioral control, 
and procedural information was not observed for subjective task performance. However, planned simple main 
effects did reveal that, under conditions of high task complexity and low behavioral control, task demands exerted a 
negative main effect on subjective task performance among participants who were provided with low levels of 
procedural information, F(1,60) . 5.36, p50.05, and not for participants allocated to the high procedural information 
condition, F(1,60) . 3.63, NS. Simple main effects did not reveal this pattern of findings for participants allocated to 
the high behavioral control condition (task demands exerted a negative influence on subjective task performance, 
irrespective of procedural information). It can be argued, therefore, that these results are consistent with those 
reported in Study 1. 
 
Discussion 
 
The second study was undertaken to examine the extent to which task complexity influenced the effects of task 
demands, behavioral control, and procedural information on participants' responses to an in-basket activity. In 
addition, Study 2 provided an opportunity to replicate the pattern of findings observed in Study 1. Although the 
findings observed for subjective task performance were not as strong, the analyses did reveal a significant four-way 
interaction among task complexity, task demands, behavioral control, and procedural information on the measure of 
task satisfaction. As predicted, closer inspection of this four-way interaction revealed that the three-way interaction 
involving task demands, behavioral control, and procedural information was significant at high, rather than low, 
levels of task complexity. This finding provides some preliminary evidence to suggest that the effects of task 
demands and work control may vary as a function of the type of work performed by employees. 
Further inspection of the three-way interaction on levels of task satisfaction revealed a pattern of findings 
consistent with compensatory models of personal control (e.g., Greenberger et al., 1991; Greenberger and Strasser, 
1991). The Task Demands x Procedural Information inter- action was significant at low, rather than high, levels of 
behavioral control. This finding suggests that procedural information may emerge as an important buffer of job 
demands when the work environment is characterized by low levels of behavioral control. Also consistent with the 
pattern of results observed in Study 1, task demands exerted a positive main effect on levels of task satisfaction for 
participants who were provided with high levels of procedural information - a finding that provides additional 
support for Karasek's (1979) proposition that high work stress may act as a source of job challenge, rather than job 
strain, when employees have high levels of control over their work environment. 
There was no support for a direct relationship between task complexity and the affective task reactions 
assessed in Study 2. This pattern of findings is consistent with previous research that has been unable to demonstrate 
a significant relationship between occupational complexity and a variety of different indicators of psychological 
well-being (Adelmann, 1987). Analysis of the main effects for task demands, behavioral control, and procedural 
information on the outcome variables revealed a similar pattern of findings to those observed in Study 1. Once 
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again, high levels of task demands impacted negatively on levels of quantitative task performance and subjective 
task performance. Although behavioral control did exert a positive main effect on levels of quantitative task 
performance, behavioral control failed to emerge as a significant predictor of the residualized positive mood scores, 
and ratings of performance and satisfaction. Consistent with Study 1, high levels of procedural information did not 
exert a positive main effect on any of the outcome variables. 
 
General discussion 
 
Taken together, the results of these two studies provide consistent support for the stress-buffering role of procedural 
information on a range of different work task responses. Study 1 revealed that procedural information reduced the 
negative effects of task demands on levels of quantitative task performance, subjective task performance, and 
participants' ratings of satisfaction with the in-basket activity. On the two latter dependent variables, the stress-
buffering effects of procedural information were present only under conditions of low behavioral control, suggesting 
that procedural information may play a compensatory role in the absence of behavioral forms of work control. 
Although the pattern of findings observed for subjective task performance were much weaker in the second study, 
there was further support for these conclusions in relation to task satisfaction. In Study 2, there was also some 
evidence to suggest that task complexity is a higher- order job characteristic that may influence the three-way 
interactive relationship among task demands, behavioral control, and procedural information on levels of task 
satisfaction. 
The pattern of results observed across Studies 1 and 2 has theoretical implications for the stress- buffering 
literature. As previously noted, procedural information emerged as a buffer of task demands when predicting 
quantitative task performance, subjective task performance and task satisfaction. When the affective task reactions 
were taken into account, however, the two-way interaction between task demands and procedural information was 
significant only at low levels of behavioral control. In Study 2, this pattern of results was replicated for the measure 
of task satisfaction. Although not anticipated, this pattern of results is consistent with other models of work control 
which have highlighted the possibility that the relationship between behavioral and informational forms of work 
control may be hierarchical (e.g., Greenberger et al., 1991; Greenberger and Strasser, 1991). There is a need, 
therefore, to expand Karasek's (1979) job demands-job decision latitude model to include other organizational 
characteristics considered to be theoretically related to the notion of behavioral control. Further research that 
explores the relationship among work stress, behavioral control, and procedural information in real work settings 
may help to explain why findings concerning the interactive hypothesis proposed in Karasek's job demands-job 
decision latitude model have not been replicated more consistently. 
Although time pressure is commonly used as an indicator of task demands in stress research (e.g., Bandura 
et al., 1988; French and Caplan, 1972), it is important to acknowledge that the experimental manipulation of task 
demands in the present research is a limited operationalization of the general work stress construct. However, this 
manipulation was considered appropriate because it is conceptually similar to the operationalization of work stress 
utilized by Karasek (1979) in his original test of the job demands-job decision latitude model. Questionnaire items 
used by Karasek refer to pressure concerning output on the job (e.g., required to work fast, great deal of work to be 
done, not enough time, excessive work, and no time to finish). Furthermore, this is a form of work stress that is 
comparable to the measures of quantitative workload utilized in subsequent research testing the utility of Karasek's 
job demands-job decision latitude model (e.g., Landsbergis, 1988; Stansfeld et al., 1995; Warr, 1990). Future 
research should address the extent to which a similar pattern of results would be observed in the context of other 
types of work stress (e.g., organizational changes associated with downsizing). 
It is noteworthy that the main and interactive effects of the focal variables on levels of qualitative task 
performance were not significant. This pattern of results is consistent with several field studies that also have tested 
the job demands-job decision latitude model (Karasek, 1979) in relation to supervisor ratings of job performance. 
For instance, Fox, Dwyer and Ganster (1993) operationalized job performance as a behavioral measure in which 
immediate supervisors rated the quality of work performed by a sample of nursing staff on several dimensions of 
patient care. There was no evidence to suggest that a range of objective and subjective indicators of work stress and 
work control were related to this job performance measure. Similarly, Sargent and Terry (in press) found no support 
for the main and interactive effects of work stress and three different control measures on performance appraisal 
ratings among a sample of clerical employees. In the experimental context, the provision of behavioral control and 
procedural information had little impact on the ability of individuals to provide high-quality responses to the in-
basket activity. As noted by Latham (1986), however, the measurement of job performance is a complex process, 
and is an issue that deserves further research attention in relation to the stress-strain relationship (see Motowidlo, 
Packard and Manning, 1986). 
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In light of the present findings, organizations can attempt to reduce the negative effects of quantitative 
workload by providing employees with adequate procedural information and establishing effective communication 
systems. The more general notion of informational control also is likely to have important applications in the area of 
organizational change. Given that organizational change is a common source of work stress for employees (see 
Callan, 1993; Shaw et al., 1993), the provision of timely and accurate information to employees should not only 
create a sense of readiness for change but also assist in reducing the negative effects of specific work stress variables 
that may be prevalent during the organizational change process (e.g., role ambiguity). It would be of interest to 
conduct future research that examines the stress-buffering role of informational control during a specific period of 
change in a particular organization. 
Although the experimental methodology employed in Studies 1 and 2 meant that the effects of the focal 
variables could be observed in a controlled environment, it is important to acknowledge the methodological 
limitations associated with this research approach. First, each of the experimental manipulations employed in these 
studies are likely to be only very weak approximations of the levels of task complexity, task demands, behavioral 
control, and procedural information experienced in real job situations. Second, participants were exposed to the 
experimental manipulations for only a short and finite period of time. An additional problem with these studies was 
the use of a student sample in which the low saliency of the experimental outcomes may have reduced the 
importance that participants placed on the need for personal control while completing the in-basket activity. In light 
of these methodological limitations, the results reported in this research should be interpreted with caution. 
However, researchers in other domains of industrial and organizational psychology have highlighted the importance 
of experimental research for identifying the essential features of employee behavior to guide future research in the 
organizational context (e.g., J. P. Campbell, 1986; Dipboye, 1990; Dipboye and Flanagan, 1979; Ilgen, 1986; Locke, 
1986; Sackett and Larson, 1990). 
It is important to note that although the convergent validity of the experimental manipulations was 
successfully demonstrated (i.e., each experimental manipulation had its intended effect on the corresponding items 
designed to assess participants' perceptions of the task), the divergent validity of the experimental manipulations was 
not addressed. The present research could not establish that the experimental manipulations did not inadvertently 
affect an independent variable associated with a different experimental manipulation. Single-item manipulation 
checks prohibit the use of reliable manipulation checks for conducting within-cell analyses of the relationships 
among the independent, confounding, and dependent variables (see Perdue and Summers, 1986, for a discussion of 
this issue). It would be of interest for future experimental research to examine the reciprocal relationship between 
task demands and perceptions of behavioral control and procedural information. Nevertheless, there was strong 
evidence in support of the effectiveness of the experimental manipulations. 
Overall, the pattern of findings observed across the two studies suggests that future research should focus 
on stress-buffering models that incorporate a range of different control-related variables, rather than focusing 
specifically on the notion of behavioral control. Results of the present research provided evidence for the stress-
buffering role of procedural information in determining responses to an in-basket activity, particularly in relation to 
task satisfaction. In addition, there was some evidence to suggest that procedural information may play a 
compensatory role in the absence of more direct forms of work control. Findings of the present research highlight 
the need for future research to examine the extent to which other aspects of the work environment influence the 
interactive relationship between work stress and behavioral control. 
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